Supplementary methods

Immunoprecipitation, Western blot
Cells were lysed in RIPA buffer (50 mM Tris HCl, pH 7.4, 150 mM NaCl, 1 mM Na 2 EDTA, 1 % Triton X-100, 1 mM Na 3 VO 4 and 20 mM NaF) containing 2 U/ml DNase I (Invitrogen), protease and phosphatase inhibitors (Roche). Lysates were incubated with GFP-Trap_A beads (ChromoTek) or with anti-cyclin A-coupled agarose beads (abcam and BD Biosciences) and analyzed by Western blotting using the following antibodies: SAMHD1 (ProteinTech Group), CCNA and p21 (BD Biosciences), CCNB1, CCND1, CCNE, p16 and p-p53 (S15) (Santa Cruz), CDK1 (Cell Signaling), Alexa Fluor 594-phalloidin (Invitrogen), GFP (Roche) and β-actin (Sigma Aldrich). Anti-phospho-T592-SAMHD1-antibody was generated by immunization of mice with the phosphorylated peptide CAPLI(pT)PQKKE (aa 586-597).
Immunoreactive signals were detected by chemiluminescence (Lumi-Light PLUS, Roche).
Mass spectrometry
GFP-SAMHD1 was purified on beads (GFP-Trap_A, ChromoTek) from transfected HEK293T cell lysates and separated by one-dimensional SDS-PAGE on a 4-12 % bis-Tris gel (NuPAGE; Invitrogen). After visualization with Coomassie staining the experimental lane was cut into 6-8 slices and each slice was separately in-gel digested with trypsin [1] . Retrieved tryptic peptides were analyzed by LC-MS/MS on an Ultimate3000 nanoLC systems (Dionex) interfaced on-line to an LTQ linear trap or LTQ Orbitrap XL hybrid mass spectrometer (Thermo Fisher Scientific) via the robotic nanoflow ion source TriVersaNanoMate (Advion BioSciences Ltd.) as described [2, 3] . Acquired MS/MS spectra were searched against Human IPI (July 2010) and full protein (NCBI, July 2011) databases using MASCOT software (Matrix Science, v.2.2.0) under the following settings: mass tolerance was ± 2 Da and ± 5 ppm for precursors for LTQ and LTQ Orbitrap XL, respectively, and ± 0.5 Da for fragments; variable modifications were propionamide (C), carbamidomethyl (C), and oxidation (M); and enzyme specificity was trypsin. Protein hits were evaluated using Scaffold software (Proteome Software, v.3.1.4.1) under the following settings: minimal number of matched peptides -2, peptide threshold -95 %, protein threshold -99 %. false discovery rate (FDR) calculated by Scaffold software was 0.1 % and 0.5 % for proteins and peptides, respectively.
Comet assay
Comet assays were performed using a modified version of the method described by Olive and Banath [4] . Frosted microscope slides (Fisher Scientific) were pre-coated with melted 0.5 % agarose (type II, Sigma) in PBS followed by 1 % agarose (type II, Sigma). 1.5 x 
Confocal microscopy, immunofluorescence and UVC irradiation
Cells were grown on glass cover slips in 24-well cell culture plates. For co-localization analysis, HEK293T cells were co-transfected with GFP-cyclin A and mCherry-SAMHD1 using polyethylenimine, fixed with 4 % paraformaldehyde, mounted with VectaShield containing DAPI and analyzed by confocal microscopy. For staining of DNA double-strand breaks, fibroblasts were fixed with 4 % paraformaldehyde, permeabilized with 0.5 % Triton-X-100 in PBS and probed with mouse-anti-γH2AX (Ser-139; clone 2F3; Novus Biologicals) and rabbitanti-53BP1 (Novus Biologicals). Slides were then probed with Alexa Fluor 546-conjugated goat-anti-mouse-IgG and Alexa Fluor 488-conjugated goat-anti-rabbit-IgG (Molecular Probes), respectively, mounted in VectaShield Mounting Medium containing DAPI (Vector Labs). γH2AX/53BP1 double positive nuclear foci were counted in at least 30 cells per slide.
Fibroblasts were irradiated with UVC (20 J/m 2 ) and incubated for 6 h prior to staining.
Fluorescence images were captured using a LSM510 confocal microscope (Zeiss). The scatter plot was created with ZEN2012 (Zeiss).
RNA sequencing
For RNA sequencing mRNA was enriched from 2 μg total RNA using magnetic poly-dT bead based separation (Illumina). Strand-specific RNA sequencing libraries were prepared using the TruSeq Stranded mRNA Sample Prep Kit (Illumina). Libraries were checked for integrity by capillary electrophoresis (Fragment Analyzer, Advanced Analytical) and quantified by qPCR using the KAPA Library Quantification Kit (KAPA Biosystems). Equimolar amounts of barcoded libraries were pooled and sequenced using the HiSeq 2000 system (Illumina). On average 41 million 75 bp single end reads were generated for each sample with an average mappability of 90 %. For data analyses a splice junction library with a length of 120 nucleotides (60 + 60) per splice junction was created based on known exon-exon junctions according to the Ensembl Genes annotation (v. 67, May 2012) [5] . Alignment of the reads to the hg19 transcriptome was performed with pBWA [6] . A counts-per-gene table was created based on the overlap of the uniquely mapped reads with the Ensembl Genes annotation for hg19, using BEDtools (v. 2.11) [7] . RPKM (reads per kilobase per million reads) values were calculated based on the raw read counts and used as a measure of absolute expression levels. Heat maps were constructed using GENE-E (Broad Institute) [8] .
Fluorescence cross-correlation spectroscopy
In dual color FCCS, the excitation of two spectrally different dyes in the same detection volume allows measuring the interactions between differently labeled molecules [9] . Two superimposed laser lines of different wavelength are focused by a single microscope objective in order to generate overlapping focal volume elements. In this way, two spectrally 
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